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(54) ELECTRIFYING ROLL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrifying roll by 
which a failure such as image blurring occurring because a chip 
part is caused on the surface of a photoreceptor drum is effectively 
suppressed even when the chip part is caused on the surface of 
the photoreceptor drum. 

SOLUTION: The electrifying roll is constituted by forming an 
electrically conductive rubber layer 12 whose hardness is low on 
the outside circumferential surface of a shaft body and 
successively forming a resistance adjustment layer 16 and a 
protection layer 18 on the outside of the layer 12. Then, the layer 
16 is formed by using a rubber composition obtained by mixing 
insulating grains of the proportion of 10-50 wt.% of the electronic 
conductive grains in a rubber material together with electronically 
conductive grains. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrification roll characterized by forming this resistance adjustment layer in the outside of this 
conductive rubber layer with an electronic conductivity particle to rubber material further using the rubber constituent 
to which it makes it come to blend the insulating particle of 10 - 50% of the weight of the rate of this electronic 
conductivity particle in the electrification roll which comes to prepare a resistance adjustment layer and a protective 
layer one by one while forming the conductive rubber layer of a low degree of hardness on the peripheral face of an 
axis. 

[Claim 2] The electrification roll according to claim 1 with which the aforementioned conductive rubber layer consists 
of rubber foams by which foaming formation was carried out using the foaming nature rubber constituent. 
[Claim 3] The electrification roll according to claim 1 or 2 between which the electrode layer is made to be placed 
between this conductive rubber layer and the aforementioned resistance adjustment layer while the aforementioned 
conductive rubber layer is formed as a solid rubber layer. 

[Claim 4] An electrification roll given in any of the claim 1 with which the aforementioned electronic conductivity 
particle is blended in the rate of the 30- 100 weight section to the 100 weight sections of the aforementioned rubber 
material, or a claim 3 they are. 

[Claim 5] An electrification roll given in any of the claim 1 in which the aforementioned resistance adjustment layer is 
formed in the thickness of 100-800 micrometers, or a claim 4 they are. 

[Claim 6] An electrification roll given in any of the claim 1 in which the aforementioned resistance adjustment layer 
has the volume-resistivity value of 1x105 - 1x101 1 ohm-cm, or a claim 5 they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the electrification roll used for the copying machine using the 

electrophotography development method, a laser beam printer, etc. 

[0002] 

Background of the Invention] Conventionally, it is prepared so that an electrification roll may rotate in contact with a 
photo conductor drum in a copying machine, a printer, etc. using the electrophotography development method, and 
there is a thing of structure it was made to make it this photo conductor front face charged. That is, such an 
electrification roll is used in the roll electrification method which is one of the electrification methods to the photo 
conductor drum on which an electrostatic latent image is formed, and these photo conductor drum and an electrification 
roll make it a photo conductor drum front face charged by making it rotate mutually, pressing the electrification roll 
which carried out voltage impression, and making it contact the front face of a photo conductor drum. 
[0003] If it is in such an electrification roll, and on the peripheral face of a conductor slack predetermined axis 
(rodding) While the conductive rubber layer of a low degree of hardness which consists of a rubber layer, a rubber 
foam layer, etc. of the solid structure which was made to contain a lot of softeners and attained low degree-of-hardness- 
ization is prepared by predetermined thickness A resistance adjustment layer is prepared on the peripheral face of this 
conductive rubber layer, further, if needed, an electrode layer is carried out between these conductive rubber layer and 
a resistance adjustment layer, and laminating formation of the protective layer is carried out on the peripheral face of a 
resistance adjustment layer, respectively, and, generally the structure which it comes to constitute is adopted. 
[0004] In the electrification roll of the above structures, by the way, the resistance adjustment layer prepared in the 
outside of a conductive rubber layer Although formed as a layer which shows a predetermined volume-resistivity value 
from the former to a predetermined rubber material using the rubber constituent with which it comes to blend ion 
electric conduction agents, such as quarternary ammonium salt If it is in the resistance adjustment layer using such an 
ion electric conduction agent, a problem is in an environmental dependency and, for the reason, making a resistance 
adjustment layer form with the rubber constituent which blended electronic conductivity particles, such as carbon 
black, as an electric conduction agent is examined. 

[0005] However, though it was detailed on the front face in the photo conductor drum it is made to contact if it is in the 
electrification roll which prepared the resistance adjustment layer an electronic conductivity particle is made to come to 
blend because of improvement of an environmental dependency, when the deficit sections, such as a blemish and a hole 
(pinhole), existed, the fault which produces a blot was around such the deficit section on the picture. 
[0006] 

[Problem(s) to be Solved] In here, the place which this invention makes a writing **** situation a background, 
succeeds in it, and is made into the technical problem is to offer the electrification roll which can suppress generating 
of the fault of the picture blot by it effectively, even if the deficit section exists in the front face of a photo conductor 
drum. 
[0007] 

[Means for Solution] And if it is in this invention, while forming the conductive rubber layer of a low degree of 
hardness on the peripheral face of an axis for solution of the starting technical technical problem In the electrification 
roll which comes to prepare a resistance adjustment layer and a protective layer in the outside of this conductive rubber 
layer one by one further, rubber material is received in this resistance adjustment layer, with an electronic conductivity 
particle Let the electrification roll characterized by forming be the summary using the rubber constituent to which it 
makes it come to blend the insulating particle of 10 - 50% of the weight of the rate of this electronic conductivity 
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particle. 

[0008] Thus, if it is in this invention, even if it makes the deficit sections, such as a pinhole, by this combination the 
insulating particle of the specified quantity and come to exist on a photo conductor drum front face dispersedly with an 
electronic conductivity particle in the resistance adjustment layer in an electrification roll, generating may be 
effectively suppress or ****** in the problem of the blot fault of the picture by it. 

[0009] In addition, while the conductive rubber layer consists of rubber foams by which foaming formation was carried 
out using the foaming nature rubber constituent, and the conductive rubber layer is formed as a solid rubber layer 
according to one of the advantageous modes of an electrification roll according to this this invention according to one 
of the desirable modes of other, the electrode layer of predetermined thickness is made to intervene between this 
conductive rubber layer and a resistance adjustment layer. 

[0010] Moreover, in this invention, the electronic conductivity particle you are made to distribute and contain is made 
to blend in the rate of the 30- 100 weight section to the 100 weight sections of the aforementioned rubber material to 
give predetermined conductivity (resistance) to a resistance adjustment layer, and a resistance adjustment layer is 
preferably formed in the thickness of 100-800 micrometers. 

[001 1] Furthermore, according to other one of the desirable modes of an electrification roll according to this invention, 

the resistance adjustment layer has the volume-resistivity value of 1x105 - 1x101 1 ohm-cm. 

[0012] 

[Embodiments of the Invention] By the way, the example from which the typical roll structure of the electrification roll 
concerning this invention differs is shown in drawing J and dr awi ng 2 , respectively. In those drawings, 10 is a metal 
conductive axis (rodding). And on the peripheral face of this axis 10, the conductive rubber layer 12 which consists of 
the conductive rubber elastic body or ** rubber foam of a low degree of hardness is formed. Furthermore, without 
minding [ of this conductive rubber layer 12 ] through ( drawing 1 ) the electrode layer 14 of predetermined thickness 
( drawing 2 ), outside, laminating formation is carried out one by one, and the resistance adjustment layer 16 and the 
protective layer 1 8 are constituted from the inside of the direction of the diameter of a roll by predetermined thickness. 
And the conductive rubber layer 12 in drawing 1 consists of conductive rubber elastic bodies of solid structure, and the 
conductive rubber layer 12 in drawing 2 consists of conductive rubber foams here. 

[0013] Specifically, in this electrification roll, first, although it consists of the SUS quality of the material, what 
performed non-electrolyzed nickel plating to the thing of quality of iron material, such as others, SUM22, or SUM24L, 
by the thickness of 3-20 micrometers will be used for an axis 10, and, generally the thing of the shape of the round bar 
the outer diameter of whose is 5-10mmphi grade will be used for it. 

[0014] And the low degree of hardness or ******** which is formed on the peripheral face of such an axis 10 using 
the conductive rubber elastic body material with the well-known conductive rubber layer 12 or conductive rubber foam 
material of a low degree of hardness, with is essentially demanded on an electrification roll and by which the degree of 
hardness was generally adjusted to 5 degrees - 30 degree (Hs:JIS-A) grade is realized. In addition, as a material which 
gives such a conductive rubber elastic body, independent or those combination of rubber material, such as well-known 
EPDM, SBR and NR, and poly polynorbornene rubber, are usually used from the former, moreover, as a material 
which gives a conductive rubber foam If the aptitude for which prevents a permanent set in fatigue etc. and an 
electrification roll is asked is fulfilled It may be used, for example, material, such as NBR, Hydrogenation NBR, 
polyurethane rubber, and EPDM, is used, especially the quality of the material is limited — not having — any of the 
various well-known charges of rubber foam — although ~ them — an AZOJI carvone amide, 4, and 4-OKISHIBISU 
benzene sulfonyl hydrazide, a dinitrosopentamethylenetetramine, and NaHC03 etc. — it is made to foam using a well- 
known foaming agent Furthermore, especially when electric conduction agents, such as carbon black, a metal powder, a 
conductive metallic oxide, and quarternary ammonium salt, are blended with such a rubber elasticity object material or 
a rubber foam material, and it is prepared by the rubber layer 12 of a predetermined volume resistivity and it forms the 
rubber layer 12 of solid structure using rubber elasticity object material, softeners, such as a process oil and liquefied 
polymer, will be blended so much, and a low degree of hardness or ******** w iH be realized. 
[0015] In addition, if there is this conductive rubber layer 12 when it consists of conductive rubber elastic body 
material, generally the volume-resistivity value is 1x101 to 1x104. It considers as a omega-cm grade and l-10mm is 
preferably cost by about 2-4mm as the thickness. Moreover, if it is when the conductive rubber layer 12 is constituted 
from a conductive rubber foam, the volume-resistivity value is 1x103 to 1x106. It will consider as a omega-cm grade, 
and the thickness will be suitably set to about 3-6mm about 2- 10mm. 

[0016] Moreover, as shown in drawing 1 , the electrode layer 14 formed on the peripheral face of the conductive rubber 
layer 12 is also for also achieving the function as a softener shift prevention layer which suppresses the bleeding from 
the conductive rubber layer 12 of the softener you are made to contain so much, and improving the adhesive property 
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between the conductive rubber layer 12 and the resistance adjustment layer 16 further while aiming at the dissolution of 
the variation in the resistance of this conductive rubber layer 12. And for such an electrode layer 14, it is formed using 
the same material as usual, for example, electric conduction agents, such as carbon black and a metal powder a 
conductive metallic oxide, are blended with the material of nylon systems, such as N-methoxymethyl-ized nylon and 
the volume-resistivity value is 1x101 to 1x105. It will be formed with the material adjusted to the omega-cm grade. In 
addition, usually, thickness of such an electrode layer 14 will be set to about 3-20 micrometers, and will be suitably set 

rOOnrAnd if ^kTsTn'theelectrification roll shown in drawing 1 or drawing^ Although the resistance adjustment layer 
16 can be formed in the outside of the conductive rubber layer 12 like **** through it through the above-mentioned 
electrode layer 14, the electric resistance as the whole electrification roll can be controlled by it and withstand-voltage 
nature (leak-proof nature) can be raised now If it is in this invention, a predetermined rubber material is received in 
such a resistance adjustment layer 16. with an electronic conductivity particle The big feature is m the place formed 
using the rubber constituent to which it makes it come to blend the insulating particle of a predetermined rate, such an 
insulating particle with an electronic conductivity particle The problem of the blot fault of the picture caused m the 
deficit sections, such as a pinhole which exists in a photo conductor drum front face, by originating may be effectively 
solved or ******(ed) by having made it distribute and contain in a resistance adjustment layer. 

r00181 Although selection use of various kinds of well-known things will be carried out from the former, such as NBR 
epichlorohydrin rubber (especially ECO), and an acrylic rubber, as a rubber material which is one of the constituents of 
a rubber constituent which give this resistance adjustment layer 16 here As an electronic conductivity partic e polar 
polymer such as NBR and ECO, is suitably used, and is made to blend with the purpose of conductive grant especially, 
although carbon black, such as FEF, SRF, KETCHIEN black, and acetylene black, is typical It is used suitably, 
choosing conductive metallic oxides, such as a metal powder, C-Ti02, and C-ZnO, graphite, a carbon fiber, etc., and a 
mean particle diameter is usually about 120 micrometers or less. A volume-resistivity value is 1x101 . In the resistance 
adjustment layer 16, you distribute and it is made to contain as a conductive particle below a omega-cm grade, in 
addition - as the loadings of this electronic conductivity particle - general - the 100 weight sections of rubber 
material - receiving - the 30 - 100 weight section - it will consider as 50 - 90 weight section grade preferably 
r00191 Furthermore, as an insulating particle you are made to blend with the above-mentioned electronic conductivity 
particle, generally, although a silica will be used advantageously, even if it is particles, such as a calcium carbonate it 
does not interfere at all and the particle of tabular configurations, such as a mica and clay, is also used further suitably 
In addition generally a volume-resistivity value is a thingohm [ 1x1010 ] and more than cm, and according to the kind 
of insulating particle for which the particle size is also used, it will be chosen suitably, for example, as for such an 
insulating particle, an about 40-micrometer thing will be used from that whose mean particle diameter is about 0.01 

fooSunlsuch an insulating particle - 10 - 50% of the weight of the aforementioned electronic conductivity particle - 
- desirable ~ 25 - 40 % of the weight - it is comparatively alike, you set and it is made to blend It is ** and is because 
it becomes impossible to fully aim at an improvement of the blot fault of the picture caused in the deficit sections , such 
as a pinhole which exists in a photo conductor drum front face , by originating when the loadings of the insulating 
particle to this conductive particle become less than 10 % of the weight , and if the loadings come to exceed 50 /o ot 
the weight , the problem on which processability , such as extrusion nature and milling nature , gets worse will be 
caused and the formation of a resistance adjustment layer according to this invention will become difficult . 
[0021] In addition, the resistance adjustment layer 16 of 1x105 - 1x101 1 ohm-cm is further formed for the volume- 
resistivity value made into the purpose as usual at the rubber constituent according to this invention which gives this 
resistance adjustment layer 16 a vulcanizing agent, a vulcanization accelerator, and by being made to blend various 
assistants, such as an antistatic agent, and a zinc white, stearin acid, etc. further, and carrying out vulcanization 

folS^Moreover generally thickness of the resistance adjustment layer 16 formed from such a rubber constituent will 
be set to about 100-800 micrometers from the property on the use as an electrification roll, or ******. [ when an actual 
processing process, a roll degree of hardness, etc. are taken into consideration ] but by thickness thinner than 200 
micrometers Tf it is difficult to obtain the stable resistance distribution and withstand-voltage nature as an electrification 
roll and it serves as thickness exceeding 700 micrometers The time taken to vulcanize to sufficient vulcanization state 
becomes long and thickness of the resistance adjustment layer 16 will be desirably set to 200-700 micrometers from 
the place which also produces a possibility of exceeding the limitation of generating of the heat deterioration of the 
lower layer low degree-of-hardness rubber layer 12. 

[0023] And after the resistance adjustment layer 16 according to writing **** and this invention is formed, on it, a 
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protective layer 18 is further formed as usual. Electric conduction agents, such as carbon black and a conductive 
metallic oxide, are blended with nylon system material, such as for example, N-methoxymethyl-ized nylon, the resin 
constituent material containing a fluorine denaturation acrylate system resin, etc., and this protective layer 18 will be 
formed as the volume-resistivity value serves as lxl 08 -1x1013 ohm-cm. And thickness of such a protective layer 18 
is usually set to about 3-20 micrometers. 

[0024] By the way, it faces producing the electrification roll shown in these drawing 1 and drawin g 2 . Each formation 
material mentioned above is used, by the well-known forming technique, such as golden die forming, first On the 
peripheral face of an axis 10, the conductive rubber layer 12 which consists of a conductive rubber elastic body or a 
conductive rubber foam is formed, on the peripheral face of this conductive rubber layer 12 after that by the well- 
known coating technique, such as dipping The electrode layer 14, the resistance adjustment layer 16, the method that 
consists of carrying out laminating formation of the protective layer 18 one by one in predetermined thickness, 
respectively further or a conductive foam layer formation material, and resistance adjustment layer formation material 
are beforehand fabricated in extrusion molding etc. A conductive rubber foam layer and a resistance adjustment layer 
are made to form on the peripheral face of an axis 10 by the well-known forming technique, such as golden die 
forming, from the obtained moldings. And the method which consists of forming a protective layer 18 in predetermined 
thickness by the well-known coating technique, such as dipping, on the peripheral face of this resistance adjustment 
layer 16 is usually adopted, and the electrification roll made into the purpose by this is obtained. 
[0025] And if it is in the electrification roll which has such composition By composition in which the conductive 
rubber layer 12, the electrode layer 14, the resistance adjustment layer 16, and the protective layer 18 were formed one 
by one on the axis 10 In this conductive rubber layer 12, a low degree of hardness, or ******** and good conductivity 
is given. Moreover, the variation in the resistance of the conductive rubber layer 12 is improved in the electrode layer 
14 prepared if needed, and it has become the thing equipped with the withstand- voltage nature (leak-proof nature) 
which was excellent with the resistance adjustment layer 16 further, and to the rubber constituent which gives the 
resistance adjustment layer 1 6 By making an insulating particle blend with an electronic conductivity particle, and 
considering as the structure these two sorts of particles are made to come to distribute uniformly in such a resistance 
adjustment layer 16 The problem of the blot fault of the picture caused when the deficit sections, such as a blemish and 
a pinhole, exist in a photo conductor drum front face may be suppressed or ******( e d) effectively. 
[0026] 

[Example] It is a place needless to say that this invention is not what also receives any restrictions by the publication of 
such an example although some examples of this invention are shown below and this invention is clarified still more 
concretely. Moreover, it should be understood that it is what can add change and the correction which become various, 
improvement, etc. to this invention based on this contractor's knowledge unless it deviates from the meaning of this 
invention besides the following examples besides the further above-mentioned concrete description. 
[0027] First, according to the following combination composition, conductive rubber layer (12) formation material, 
various kinds of resistance adjustment layer (16) formation material, and also protective-layer (18) formation material 
were prepared, respectively to obtain the electrification roll of the roll composition shown in drawing 2 . Moreover, 
about protective-layer formation material, it was dissolved in the methyl ethyl ketone and the coating liquid of 
predetermined viscosity was prepared. 
[0028] 

Combination composition of conductive rubber layer (12) formation material Ethylene propylene rubber 100 (weight 
section) 

Carbon black 25 Zinc oxide 5 Stearin acid 1 Process oil 30 Dinitrosopentamethylenetetramine (foaming agent) 15 ** 
Yellow 1 Dibenzo thiazole disulfide (vulcanization accelerator) 2 Tetramethylthiuram monosulfide (vulcanization 
accelerator) 1 [0029] 

Combination composition of resistance adjustment layer (16) formation material NBR (the amount of acrylonitrile : 
33.5%) 100 (weight section) 

FEF carbon black (electronic conductivity particle) 60-80 Silica (insulating particle) 0-36 Zinc oxide 5 Stearin acid 1 
Dibenzo thiazole disulfide 1 Tetramethylthiuram monosulfide 1 Sulfur 1 [0030] 

Combination composition of protective-layer (18) formation material Fluorine denaturation acrylate resin 50 (weight 
section) 

Fluoridation olefin system resin 50 Conductive titanium oxide 100 [0031] Subsequently, the laminating tube which 
extrusion molding is performed, an inside layer becomes from conductive rubber stratification material, and an outside 
layer becomes from a predetermined resistance adjustment stratification material with bilayer extrusion equipment was 
fabricated using this conductive rubber stratification material and various kinds of resistance adjustment stratification 
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material. A front face inserts in beforehand iron rodding (outer diameter : 6mm) which comes to carry out adhesion 
processing inside in the predetermined electroconductive glue which performed nickel plating, then, this obtained 
laminating tube - inner -- a hole ~ in the state After setting inside, perform heating for 170 degree-Cx 30 minutes, and 
vulcanization operation and foaming operation are performed, these laminatings tube and rodding — the shape of a 
cylinder - metal mold ~ Thickness it is thin in the thickness: 3mm conductive-rubber layer 12 which consisted of 
conductive-rubber foams on the peripheral face of this rodding from the half-conductive rubber of foaming [ un-] 
nature: The 500-micrometer resistance adjustment layer 16 produced the rubber covered roll which comes to carry out 
laminating formation in one. And after unmolding this rubber covered roll, using the aforementioned protective- layer 
formation material prepared as coating liquid, coating operation by the dipping method was performed and various 
kinds of electrification rolls which carry out laminating formation of the thickness: 5micrometer protective layer 18 in 
one, and are made into the purpose on the peripheral face of this rubber covered roll were obtained. 
[0032] And although the result which evaluated picture blot level and processability is shown in the following table 1 
about various kinds of electrification rolls obtained by doing in this way, according to this invention, it is admitted that 
each is [ of the electrification roll of the examples 1-4 with which the insulating particle of the specified quantity was 
made to blend with an electronic conductivity particle ] what may be practically permitted in picture blot level and 
processability so that more clearly as a result. 

[0033] In addition, the detail of the roll characterization item in the following table 1 is as follows. 
While attaching the electrification roll of each picture blot level in the commercial laser beam printer (product made 
from laser jet 4L:Hewlett Packard), using the photo conductor drum which established the diameter:0.2mm pinhole 
with the needle etc. on the drum front face, the white picture was outputted to the bottom of the 15 degree-Cx 10% RH 
environment, and the picture formed at the pinhole of this photo conductor drum lifting was evaluated. And it asked for 
the ratio to the pinhole of the blot diameter on the picture actually outputted, the following error criteria estimated, and 
the size of the blot diameter to a pinhole diameter made 2.2 or less times tolerance. 

O : 1.0 or more, more than less than [ 1.4 ] 0:1.4, more than less than [ 1.8 ] **:1.8, or more [ less than 2.2x: ] 2.2 ** 
** In combination of sex resistance adjustment stratification material, and extrusion operation of that, about the milling 
nature and extrusion nature, it evaluated and judged in the following criteria. 

O with :extrusion nature, milling nature, and no problem ~ **:extrusion pressure is high and x:kneading difficulty that 
productivity falls, and extrusion are improper ~ [0034] 
[Table 1] 
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[0035] 

[Effect of the Invention] If it is in the electrification roll according to this invention so that clearly from the above 
explanation The resistance adjustment layer which is one of the roll composition layer of the with an electronic 
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conductivity particle By being formed using the rubber constituent to which it makes it come to blend the insulating 
particle of a predetermined rate The problem of the blot fault of the picture caused in the deficit sections which exist in 
photo conductor drum lifting, such as a blemish and a pinhole, may be suppressed or ******( e d) effectively, and a big 
technical meaning of this invention consists there. 



[Translation done.] 
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